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(57) Abstract: 

PURPOSE: To reduce the degradation of distortion 
characteristics at the time of gain control in the gain 
control amplifier circuit and the frequency converting 
circuit. 

CONSTITUTION: In a differential amplifier circuit using 
field effect transistors 106 and 107 for control, the 
sources of two field effect transistors 113 and 114 for 
gain control to be inserted between the sources of 
transistors 106 and 107 are connected in common and a 
voltage terminal 116 is connected through a resistor 115 
to the common connection point. By letting a DC current 
flow through the transistors 113 and 114 for gain 




control, the resistance value of a channel resistor 
between the drain and the source is stably changed to 
improve distortion characteristics. 
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(54) Bmogft] ^S^t35»St^J#«»^IiIK2fc^&S3E«lHl» 



(57) [mm 

imm «*Mflpit«lBlKftC^JIIttftKlAlBlKlc^v^ 

i|IM#^F7V^^10 6, 107 

l 0 7wy-^W^»A-r5 2oo*|#{MIBifflft#»* 
h7>^^ 113, ii 4<ny — ^S:#5iic»a-t-s 
2:#|c0e#9«jKjft^ttjn«i 1 S^lfE^l 1 
6 *»«5-r5. HftMfPJS h 7 ^113, 114 



u 1 



(OS 

//o 




- 1 - 



#HPF8-2 5 6 0 3 9 



2 h 7 y * co y-x Sr#iilc»jK-f-5 £ 

sg i com^m h ^ y^* ^oKK^ti2 <o«#3b 
BtfiBig i com^m h 7 ^^y-^iS2 <om# 
2 ] «fftaexir#its ia©h7 y * 

h 7 y-y* * CO y-X <h 2 h 7 

- h ?rg^^ ITS 1 I, Huffifgl 

wtMwlffi^xS: £ Id J: 9 l 

Jt&BiB 2 comto£com/££r£;lS C £ tc «fc 9 #l#SJ»«r 

iw**3] y-^Sr#aic»«ufe»ix^*2«>« 

h7V^^^<OKU^^€r»«L^M«ilHjK(0, MIES 

3 tf>«#3b* h ^ y * co y-x icffl l collllrg 

S&U M6(7)l#Mh7>'v J X^^y-^lCl20l 

m 4 h ^ y ^y* ^ coy- h «r#«icsa* it 

» i o M»»tBfljfto t u $2 com##im h ^ 
y-^x ^ coy- h ^ in 3 com#am h 7 y^x * coy- 

« i *>«#3!i* h 7 y * co k v t m 3 com#$i 

*h?5/^^©KW v*r»«ELTfl 1 co + f^&ffi 

m 4 com#^m h ^ > ^©kw y Lxm 2 
(o^mmmm^^tL, S5o«jjMh7^^ 

coy- h^rll ORFflRtf>A*#£ U ^6com#^l 

uss h 7 y^* ttme om#ja* h 7 

^^^oy-^w{c^«gt»sr«ii«u, mia^rae® 

4] $1 com^-^m h 7 ^^KW^lc 



MIES 1 <0«#3»* h^y^^toy — *lc»2 co 
»#a*h^v^^(OKu>r>S:*j|*i-S^*»c % y 

SrlftSU SulSS2(om^amb7^^^^<oy- htd 
«J7L*£r^ Ltlii^iDt^^ t (c J: 0 fi]#fM»£rfT 

y v>x * co y-x fc WIE*ftoj»tt^;jc«gtS:^ It m 

[0 0 0 1 ] 

mm±(Dmm#m «m#ci£, «uflr, 

ir 7 *fi 4 2? (D»tb»Mm * C A T V ft if co saw K 
ffl v ^ ?, ft 5 «« #^co fc * Of iJ#»J»a^ttH*I 

niBfc 6 v * }*m ttftKiftiEiK t c ft & +■ ^> «r*« 

[0 0 0 2] 

to-ffilSr^-f-lsIKia-efci?. 4 0 1lit««ES^ 4 
0 2, 4 0 3 H*ffir»gt». 4 0 4, 4 0 5 fittJ^SS 
4 0 6, 4 0 9 fiA^I^^, 4 07, 4 0 8 & h 7 

y^^, 4 i 0ttW»fW»ffio«#a* 

^,4 1 ltt»8t». 4 1 2 tt*IJ»*J»«JE»-^, 4 1 
3, 4 1 4l±ttSSWh^V^^^. 4 15, 4 16Jim 

[0 0 0 3] wCOifrHHJgg^ A* 88^- 4 0 6, 4 0 9 
MJcA**ftfc«*«rHi*»^4 0 4, 4 0 5Blcffl^ 

^^4 1 0lcSSt*4 1 1 «r^LTS«LfcWJ»«JE 
SST-4 1 2;c^^Di-^mJEco^:#$^^x6Ci:lcJ: 

19 . m^^^r h7^^ 4 i oco k w y • y— *Pai 

[0 0 0 4] H5H «#tf>fi|#»j» -Br«Bft« 
[eJ^co— ^J^r^-rH3g&|2j-C^)«9^ 5 0 1, 5 0 2H + M 

503, 5 04, 505, 506, 
5 0 9, 5 1 0lih7>^^, 5 0 7, 5 0 8 telmU 
»IBft*A*«il^, 5 11, 5 1 2l*RFff-5§-A;W 
513 tt*l#fM»ffl h 7 y ^ ^ > 5 14 r±a« 
^ 515 Jifl|»^J^mi£^^, 5 16, 517 temsft 
M^y^, 5 18, 5 1 9ttA^y*»J&Jgfil* 

[0 0 0 5] COMjRftmUBHR». R FflUJ-AA*^ 
5 11, 5 l 2IB«c:A*SnfcRFflr*«r»«««fll» 
A**-?- 5 0 7, 5 0 8 MM A*J $ ftfc^«*tB«*JC 
<fc 9 ^BBWiSft-^lclElft UT*IW«««*ffl*ja^ 5 0 
1, 5 0 2^IC^f5y7';M7y^M^»»a 

^^513 icaetti 514^ LT»*t Lfc«WP«JE«l 
^5 l 5 lcSl*Di-5«JEo*# fcfcJ: 9, 

h7>^^5 1 3WKK> - y — ^P^cO^-Y^/uS 



4$BB¥8 - 2 5 6 0 3 9 



[0006] isi6tt, ft&mmfflmmmE\Biv&<D-m 

St^1-IeIKB|-C*>?>h 6 0 l litEWttffiflB^ 6 0 214 

AHirsns. 6 0 3, 6 i 3tt^y-^a»t*. 6 04 

WtttlA»?\ 6 0 5f4h7^^, 6 0 6J:iA;W 
6 0 7 H*lJ»M»ffi F7^^, 6 0 8 ttfifit 
^ 6 0 9tt»H«»ififfl= V^^l?-, 6 1 0(ifiJ#^iJ 
SPWES^. .6 11 ttfBSKS F7^^ 6 12 

[o o o 7] coHfeMttattMiaKtt* h7^^ 
611 coy— h7^^ 6 o 7^it^vfy 

;p|#Sg«>tt, MSPSJES^e 10^^7>^ 
* 6 0 7 coy— Mc^Dlham^^^^^SKJ: 

9. h7^^e o 7COKU-Y v • y— ^r^co^-v^ 

[0 0 0 8] 

h ^ vi^^^co kw v • y— ;*r^^^/M&fei{ii:co 
*fttrW»Ufc*i|#«liP*J:tK^W»«W*a:-Ctt, 

[0 0 0 9] -fliLt, H4(c^Lfc*i|#M»S!*» 
(7)v-^ =. u— v-3 7 JC^^o CC0#t£*IR 

[0 0 l 0] *S5Wo@WI±, 5fc(HjEj£*W* 

[0011] 

tfc1-£*:£>{c: x *<dio*)*hk«\ ^icom#^mh7 
^**coy— *£ii2com##* h7^^^^y- 

K^tS2 <0tt#3!i* h 7 ^co >f^co|g 
ih7 Vi^* ^wy-^i:$2 OS#M h 7 Vv 7 * * 

[0 0 12] *»Woffitf)4*»rt\ 



[0 0 13] #*W<&IEK:«104*»W:* y-x^^ilfc 

i&tj«»2 h 7 tasiEy 

-^(0^ilg^^>(C^3com*^im h7^^^ 

4^^5om^^h7>v ? ^^^mifay--^^*ii 

LfcHible]S£tf\ guiBSg 3 ^##1* h7^^^V 
^coy — ^{c^ 2wHSItaSSrffijBcb^ MKom^^)^ 

h7^^y- h 0«#8b* h7V^^O 

h Sr^illcSMK ITI 1 <DJMW5fi«»tf> A^iS 

u g2 6oSMih7y^^«oy- h*sg3<om# 
a* h 7 * ©y- h «:#iiu:SM« ur 2 comu 

K W is i ^ 3 h y >*i?x 9<DYU4 

»U»l^jl»aiMfi:U *2<D«#S»*h 

KW>Sr»«Lr»2o4>M«KttJ^«^i: U Jg 5 
OtifMh7y^^<oy- h^l<7)RFMiOA 
*J*£U $60fM^h7^^^-h$:«2 
ORFflSOAA«ftU l5CO«#a*h7^ 

^i$6 <z>«#3&* h 7 * co y-^M(c preset 
U MEiVKStMiKc J: 19 &a*Uft*s«M) pT£ 

[0014] **W^KI-fBl^*»tt. Jg 1 <om^^ 
hy^iSx*<D KW ^ic:ftWlStt»SrSM*u y— * 
«c«aE«S:S§jKi-5i#^. «HB» 1 h 9 ^ 

* co y (c^ 2 comi?-^ h7^^oKK 
y^S^5^#(c, y-^$r^S:^^LTii5^KSife 
Lfcy-*»**«ffl0B«:«iaU 89IB*2 0«»2»* 

[0 0 15] 

H?ritC^a ^rco Ki^^y • y-^fflco^-r^ 
[0 0 16] 



3 



#^5p8-2 5 6 0 3 9 



t5 0 

[ 0 0 1 7 1 H 1 tt. 1 (OHlS^JSr^i-lslB 

la-t?*)^. Bin-fevers lomtw^ 102, 

1 0 3 HAffiflSSiS, 1 0 4, 1 0 5 KtaWJS^K 1 0 
6, 1 0 7 h 7^** (FET) . 

los, 1 0 9 »iMM»»A*»*\ 110, 111, 

115, 117, HSIifi^ 112fiy-h^>f 
113, 11 4 H*]#fM»fli«#3&* h 9 ^ 

(fet). 1 1 6fii£gt§ii 1 5 tmzmmm 
nmmmmw$s%: h 7 * 1 1 3 , 1 1 4 \^mirm 

«£W»1-£;fcfco«JEBfrK 1 1 9 W#imO»«JE* 
120, 12 1lifMffll^MF7^^ 
(FET), 1 2 2, 1 2 3JiHftlB»«ftWffl«#a*h 
7 12 0, 12 1 ©✓*7y*»4Xffl«St»"C*> 

So 

[0018] ^(OillK^-cWdt^ixScioiSiUlElK 
tfu HftfS^A**^ 1 0 8, 1 0 9 P^lcA^Jxfcff 

1 0 6, 1 0 7tc£ 9 

[0019] tit, Cco<fc 5K2o©fi|#«»ffl«# 
h 7 * 1 1 3 , 114 *m^\ ttl^frCO V 

h ^ v ^ ^113, 114 i^^m 

l^lLT»JWJiffll#glf b7^^ 1 1 3, 

1 1 4wKwy - y— *K<0^**/M&ffi^<*a s A* 

fcaSfca-K:: tic J; 0«l»M«IB*l^!E«m^^b^^ 
[0 0 2 0] 121 2 12. *5&W<DfH 2 o*JK«IS:*-MhIK 

0-e^>^>o emc^-c, 2oi»«wb^ 202, 

2 0 3 H*«fffigt*. 2 0 4, 2 0 5 M: + Mflift«*tti 
2>*K 206, 207, 208, 209, 215, 2 
16lil#»h7>^^, 2 10, 2 11HM 
fifM-AAfl^K 212, 213, 219, 220, 2 
2 4, 2 2 6, 2 2 7ttJ&gi», 2 14, 2 2 1 fi^- 
h/Wr«f, 2 17, 2 18fiRFjffAMt, 
2 2 2, 2 2 3fiWIWil^M h7^^, 2 
2 5 ttJgffiS 2 24 i #l£?U#f&]»;i!«#3»A h 7 >V 
** 2 2 2, 2 2 3K*1-«8E&W8frt-3fcfc^«ffi4» 
^ 2 2 8 tt*J#ffillf»«ffi5»^ 2 2 9, 2 3 0 tt««E 
Iffil#Mh7y^^, 2 3 1, 2 3 2(il» 
lWh7y^^ 2 2 9, 2 3 0 G0^ 7 ^ 3r^J&ffl 

[0021] &±<Dm&m*-?mi&ztiz>zv>mnfflm 



AMf2 17, 2 1 8IBJI-A/JLfcRF«*i:^tt3g 
fift-^AjfcJS^ 2 10, 2 1 1 Kt£A^J3*bfc:JS8Mg« 
«*|cS-5V^-C [ pm«JRft#«:ffl^«S : F2 0 4, 2 0 5 

«^2 2 8JdB3«Di-5«JEt-J: 9 as»*l»*l»ffl«IM» 
* h7^^^ 222, 2 2 3WKWV - 

[0 0 2 2] ^LT, co«fc5^2oo3Clj|$i|#»J»ffl 

OT^h7^^^ 2 2 2, 2 2 3 ^ffiV\ ^tt^ft 

y - * £ tcg&BH- £ £ # (c^r <D ^ii^M A £ figt 
^2 2 4Mlli^2 2 5^USif6:tta 
D RaB.*M#«»«*#J»* h ^ * 2 2 2 , 2 2 

2 2 2, 2 2 3 CO > * y — ^W^^^r*^ 
tetfccoff SMti" 5 Jft SriBtt fttfMB* ic-f 3 - 

2 2 4^Sfetlt^a^{-il-Si- fcicj: Q&m»mM9ttit 

[0 0 2 3] H3H *»M<^!B3(7>|lli6«^r^i-|HlK 
®-C&-5 0 i3i^V>X> 3 0 1ttm«*K 3 0 2li 
AffiM&StS* 3 0 3flBM^ 3 0 4li*«I«*«l 

^h7^^> 3 o 5te%mmmmn t R%i3k >v 

306, 309 fififtS, 3 0 7 

3 0 8ttiBJ«tt»tt=:'^>'f\ 3 1 0f±«Bt* 

3 0 9 fc*fc«HB*U#«l»««#Ja* 3 0 
5lcaEr«SfESrOT»i"Sfc«)Wllffi»^. 3 1 1 

iMifMh7y^^^ 3 i 2{i*«tWffi«#a* 

h7^^3 11^7^^W^ 3 13, 

3 i 4tt:/y 3i5i4AMf-efc5. 

[0 0 2 4] JK±<OIeIK* J F-{-«t-3"C»^$tt5wW*] 
#WJ»Sy-^»Jfi**IIiIKtt, h 
3 0 5<?>^*/M£&LlC«fc 0#it**r"araEL 
T^J#0J$J£fT o i><D-?3b V s J&JtC^ 3 0 9 mEEiS 
f3l 0 Sr^ur»j«Lfe»aiHlttJcJ: VW&Ummm 

h 7 ^305 u:i:sfE«aL*:art"^ £ -efiefi] 
#$iJMl»ih7^^ 3 0 5©KKy-y- 

[0 0 2 5] &±<D£?\^ *»M^ft6*HJfi««li. 
3p|»MWffi«»ab*h7>-^^^ 1 1 3, 114, 2 2 

2, 2 2 3, 3 0 SCO KW > • y — ^K©f^*^)6 
gtS:*t|ffl L^5p]»»ll»lH]Klc:43V^r. tt*]»M«WH*# 
8b*h9^^^«cfiS:8Si 1 5, 2 2 4, 3 0 9 5r^ 



#?ffls£8 - 2 5 6 0 3 9 



t it, m s una i Rum4(D^mmmmmmm\B\m 

[0026] ^LT, :^SM^h7>^^«l 

[0 0 2 7] 

««t« l x mtitnm *ffii-^b\z±y f£n#^ b 
7^^^KKy' y— ^p^^^^^toSfci 

[oo2 8] r^im^^^, mmmmnmrnm 

(Dmftfflfflm<D^&fem l \mmzmmi-z>z.b\c£y^ m. 
¥f&<Dmtznz_z> z b &x%, wmmmzm&fetD 

mi] 

m i 




So 

[01] «9inKc««sn9n»«i«Pi|«ISIt«>BIKB 
[13 2] *»W»cftSffl#M»*««SE|(IEIK(0|plBBI 

[ni3] *»Mjcfts*j»M»My-^a**«isiKo 

[i4] «*^i6ttS?i]»*J»l««EB^--«l«r^-riBl 
[13 5] «*o«j6ft«8liaK^--«»JS:^i-IsIKia-efc 

So 

[me] «*ow#«d»aiy--^»»i«*isiKo-w4: 

7^-Me]E&[3T£>£o 

[las] ttx^ttuan«M*itt«iiiK&^«ntwftd 

[13 9] «3Ko«j»MffAttftK«lBlK^*%n{cft^ 
f|J#^JP^^^[HIBco^#t4^o*v^^^i-^I3^ 

[eiio] tt*«>«]»ni«iay--^ttiik«(iii]K&*K 

[ff*©RW] 

1 0 6, 1 0 7-lfiBffl«#a**h7^^^, 11 
3,11 4-*l|»»JWffl1g*Sb*h7^^^, 1 1 5 
-figt», 1 1 6-«JE*8HP 0 

[12] 
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- 5 - 
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[[213] IH4] [051 

®3 (34 © 5 




_l I L 



[08] [139] 
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